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TASK ANALYSIS AND WORKLOAD PREDICTION FOR THE MH-47E MISSION 
AND A COMPARISON WITH CH-47D WORKLOAD PREDICTIONS 
VOLUME II: APPENDIXES A THROUGH N 

INTRODUCTION 

This two-volume report describes the methodology used to 
conduct a comprehensive task analysis of the MH-47E mission and 
the results of the analysis. Information provided by the MH-47E 
mission/task/workload analysis was used to establish a data base 
and to develop a computer model that predicts workload for the 
MH-47E pilot and copilot. Assessments of workload produced by 
the model are compared with the CH-47D baseline model to assess 
the impact on workload of the high technology modifications made 
in the MH-60K aircraft. The complete explanation of the Task 
Analysis/Workload (TAWL) methodology for performing the mission/ 
task/workload analysis is contained in Volume I of this report. 

Appendixes A through G present the results of exercising the 
CH-47D workload prediction model and the task analysis of the MH- 
47E mission scenario. The task/workload analysis and model con¬ 
struction phases of the CH-47D are described in a report by 
Bierbaum and Aldrich (1989). The graphs in Appendixes A and B 
present the workload predictions for the pilot and copilot for 
each of the 38 UH-60A mission segments. The graphs present the 
total workload for each of the six components for all tasks the 
crew member is performing during each half-second of the mission 
segment. The diamond symbol at the end of each graph indicates 
the average workload of the component for the segment. 

Appendixes C through G present the results of the task 
analysis of the MH-47E mission scenario: 

• Appendix C summarizes the segments within each MH-47E 
mission phase, 

• Appendix D presents a list of the unique NH-47E mission 
functions, 

• Appendix E summarizes the MH-47E functions within each 
mission segment, 

• Appendix F presents a list of the unique MH-47E tasks, 
and 

• Appendix G presents the MH-47E Function Analysis Work¬ 
sheets that summarize the workload data derived for each 
unique function. 
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The task analysis results were used in the construction of 
the MH-47E workload prediction model. The workload rating scales 
used in Appendix G are presented in Volume I, pages 21 and 22. 

Appendixes H through N present the decision rules for con¬ 
struction of the MH-47E workload prediction model and the results 
from exercising the model. The information presented in Appen¬ 
dixes H through K is as follows: 

• Appendix H presents the MH-47E Function Summary 
Worksheets, 

• Appendix I presents the MH-47E Function Decision Rules 
Worksheets, 

• Appendix J presents the MH-47E Segment Summary 
Worksheets, and 

• Appendix K presents the HH-47E Segment Decision Rules 
Worksheets. 

The graphs in Appendixes L and M present the workload pre¬ 
dictions for the pilot and copilot for each of the 15 MH-47E 
mission segments. The graphs present the total workload for each 
of the six components for all tasks the crew member is performing 
during each half-second of the mission segment. 

The MH-47E and CH-47D segments and functions used for the 
workload comparison are listed in Appendix N. The results of the 
comparisons are presented in Volume I of this report. 
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APPENDIX A 


CH-47D PILOT WORKLOAD PREDICTION GRAPHS 


This appendix contains the workload prediction graphs 
for the pilot for each of the 38 CH-47D segments. Each page 
displays the predicted pilot workload for one segment using 
six graphs, one for each workload component. The diamond at 
the end of each graph indicates the average component 
workload for the segment. 
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APPENDIX B 


CH-47D COPILOT WORKLOAD PREDICTION GRAPHS 


This appendix contains the workload prediction graphs 
for the copilot for each of the 38 CH-47D segments. Each 
page displays the predicted copilot workload for one segment 
using six graphs, one for each workload component. The 
diamond at the end of each graph indicates the average 
component workload for the segment. 
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APPENDIX C 


SUMMARY OF MH-47E MISSION PHASES AND SEGMENTS 


The MH-47E mission scenario was divided into 5 unique 
mission phases. Subsequently, the 5 mission phases were 
divided into segments. This appendix lists the 5 phases and 
the 15 unique mission segments that were derived during the 
MH-47E mission analysis. 
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Phase 1: Departure (Base) 

Segment 01: Configure Systems for Mission 

02: Before Takeoff (Base/Internal Load) 
03: Takeoff [ANVIS] 

Phase 2: Enroute (Base-Rendezvous) 

Segment 04: Enroute Flight 

05: Contour Flight (No Update) [ANVIS] 
06: Contour Flight (Update) [ANVIS] 

07: Rendezvous [ANVIS] 

Phase 3: Enroute (Rendezvous-LZ) 

Segment 08: NOE Flight [ANVIS] 

09: NOE Flight [ANVIS/ASE] 

10: Approach (LZ) [ANVIS] 

11: Landing (LZ/Internal Load) [ANVIS] 

Phase 4: Enroute (LZ-Rendezvous) 

Segment 12: Before Takeoff (LZ) 

03: Takeoff [ANVIS] 

13: NOE Flight (Route Change) [ANVIS] 
07: Rendezvous [ANVIS] 

Phase 5: Enroute (Rendezvous-Base) 

Segment 06: Contour Flight (Update) [ANVIS] 

14: Approach [ANVIS] 

15: Landing [ANVIS] 
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APPENDIX D 


LIST OF MH-47E MISSION FUNCTIONS 


Each mission segment listed in Appendix C was divided 
into functions during the MH-47E mission analysis. Seventy- 
three unique functions were identified. Subsequently, the 73 
unique functions were listed and a number (01 - 73) was 
assigned corresponding to the ordinal position within the 
list. This appendix is a list of the functions and the 
numerical identifiers for the functions. 
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NUMBER FUNCTION 


01 Adjust Approach Parameters [NVG] 

02 Adjust Climb Parameters [NVG] 

03 Adjust Flight Parameters [NVG] 

04 Adjust Level of Flight Parameters [NVG] 

05 Adjust Map Display (Copilot) 

06 Adjust Map Display (Pilot) 

07 Align Navigation Systems 

08 Boresight FLIR 

OS Check Approach Parameters 

10 Check Avionics System 

11 Check Climb Parameters 

12 Check Flight Instruments (Auto) 

13 Check Flight Parameters 

14 Check Level of Flight Parameters 

15 Check Map Display System (Copilot) 

16 Check Map Display System (Pilot) 

17 Configure Flight Director 

18 Configure Navigation Radios 

19 Depart Rendezvous [NVG] 

20 Engage Level Flight (Auto) 

21 Establish Approach [NVG] 

22 Establish Climb [NVG] 

23 Establish Hover [NVG] 

24 Establish Level of Flight [NVG] 

25 Land Aircraft [NVG] 

26 Load Aircraft (Internal) 

27 Load Mission Plan 

28 Mission Change 

29 Monitor Audio 
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NUMBER FUNCTION 


30 

Monitor External Visual Field 

[NVG] (Copilot) 

31 

Monitor External Visual Field 

[NVG] (Pilot) 

32 

Monitor Flight Controls 


33 

Monitor FLIR Image (Copilot) 


34 

Monitor FLIR Image (Pilot) 


35 

Monitor Radar Image (Copilot) 


36 

Monitor Radar Image (Pilot) 


37 

Monitor Threat (Copilot) 


38 

Monitor Threat (Pilot) 


39 

Perform Aerial Refueling [NVG] 


40 

Perform After Landing Check 


41 

Perform Before Hover Check 


42 

Perform Before Landing Check 


43 

Perform Before Landing Check (L2) 

44 

Perform Before Takeoff Check 


45 

Perform Before Takeoff Check (LZ) 

46 

Perform Before Taxi Check 


47 

Perform Cockpit Communication 
(Coordination) 

(Copilot) 

48 

Perform Cockpit Communication 

(Copilot) (Normal) 

49 

Perform Cockpit Communication 
(Coordination) 

(Pilot) 

50 

Perform Cockpit Communication 

(Pilot) (Normal) 

51 

Perform External Communication 

(ATHS) 

52 

Perform External Communication 

(Frequency Change) 

53 

Perform External Communication 
Coordination) 

(Receive 

54 

Perform External Communication 

(Transmit Code) 

55 

Perform Hover Check [NVG] 


56 

Perform Hover [NVG] 
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NUMBER FUNCTION 


57 Perform IFF Procedures 

58 Perform Navigation [NVG] 

59 Perform Navigation (Radar) 

60 Perform Rendezvous Check 

61 Perform Rendezvous (NVG] 

62 Perform Taxi [NVG] 

63 Perform Taxiing Check 

64 Program Transponder 

65 Respond to Threat [NVG] 

66 Set Up Communication Radios 

67 Unload Aircraft (Internal) 

68 Update Navigation (FLXR) 

69 Update Navigation (LZ) 

70 Update Navigation (Mission Change) 

71 Update Navigation (NRP) 

72 Check FLIR Operation 

73 Check Radar Operation 
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APPENDIX E 


OUTLINE OF MH-47E MISSION SEGMENTS AND FUNCTIONS 


A mission scenario was developed as the first step in 
the MH-47E mission/task/workload analysis. Subsequently, the 
MH-47E mission scenario was divided into five unique mission 
phases. The five mission phases subsequently were divided 
into segments and functions. This appendix is a list of all 
the segments and functions as they occur in each of the five 
mission phases throughout the entire mission scenario. 
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DEPARTURE (BASE) 


Configure Systems for Mission 
Configure Flight Director 
Check Map Display System (Pilot) 

Check Map Display System (Copilot) 

Load Mission Plan 
Check Avionics System 
Align Navigation System 
Configure Navigation Radios 
Set Up Communication Radio 
Program Transponder 
Boresight FLIR 
Check FLIR Operations 
Check RADAR Operations 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Monitor Flight Controls 

Monitor External Visual Field (NVG) (Pilot) 

Before Takeoff (Base/Internal Load) 

Perform Before Taxi Check 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Taxi (NVG) 

Perform Taxiing Check 
Perform Before Hover Check 
Perform Hover Check [NVG] 

Land Aircraft (NVG) 

Load Aircraft (Internal) 

Perform Before Takeoff Check 

Perform External Communication (Receive Coordination) 
Monitor Flight Controls 

Monitor External Visual Field [NVG] (Pilot) 

Monitor External Visual Field (NVG) (Copilot) 

Takeoff (ANVIS) 

Establish Hover [NVG] 

Perform Hover (NVG) 

Establish Climb (NVG) 

Adjust Climb Parameters [NVG] 

Check Climb Parameters 
Establish Level of Flight (NVG) 

Adjust Level of Flight Parameters (NVG) 

Check Level of Flight Parameters 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
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Takeoff [ANVIS] [Continued] 

Perform Cockpit Communication 
Perform Cockpit Communication 
Monitor Threat (Pilot) 

Monitor Threat (Copilot) 
Monitor External Visual Field 
Monitor External Visual Field 


(Copilot) (Normal) 
(Pilot) (Normal) 


[NVG] (Pilot) 
[NVG] (Copilot) 


ENROUTE (BASE-RENDEZVOUS) 

Enroute Flight [ANVIS] 

Engage Level Flight (Auto) 

Monitor Flight Controls 

Monitor External Visual Field [NVG] (Pilot) 

Adjust Map Display (Pilot) 

Adjust Map Display (Copilot) 

Check Flight Instruments (Auto) 

Perform Navigation 
Perform Navigation (Radar) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform External Communication (Transmit Code) 

Monitor FUR Image (Pilot) 

Monitor FLIR Image (Copilot) 


Contour Flight (No Update) [ANVIS] 

Adjust Flight Parameters [NVG] 

Check Flight Parameters 
Adjust Map Display (Pilot) 

Adjust Map Display (Copilot) 

Perform Navigation (NVG) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field (NVG) (Pilot) 

Monitor FLIR Image (Pilot) 

Monitor FLIR image (Copilot) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform External Communication (Transmit Code) 

Perform Navigation (Radar) 


Contour Flight (Update) (ANVIS) 
Adjust Flight Parameters (NVG) 
Check Flight Parameters 
Adjust Map Display (Copilot) 
Perform Navigation [NVG] 




Contour Flight (Update) [ANVIS] [Continued] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor Radar Image (Pilot 
Monitor FLIR Image (Pilot) 

Update Navigation (FLIR) 

Update Navigation (NRP) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Corrr.unication (Pilot) (Normal) 

Perform External Communication (Transmit Code) 

Rendezvous [ANVIS] 

Monitor External Visual Field [NVG] (Pilot) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Adjust Level of Flight Parameters [NVG] 

Check Flight Parameters 

Perform External Communication (Frequency Change) 
Perform Rendezvous Check 
Perform IFF Procedures 
Perform Rendezvous [NVG] 

Perform Aerial Refueling [NVG] 

Depart Rendezvous [NVG] 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 


ENROUTE (RENDE2VOUS-L2) 


NOE Flight (ANVIS) 

Adjust Flight Parameters [NVG] 
Check Flight Parameters 
Adjust Map Display (Copilot) 
Perform Navigation [NVG] 
Monitor Threat (Pilot) 

Monitor Threat (Copilot) 
Monitor External Visual Field 
Perform Cockpit Communication 
Perform Cockpit Communication 
Perform Cockpit Communication 
Perform Cockpit Communication 


(NVG) (Pilot) 

(Copilot) (Coordination) 
(Pilot) (Coordination) 
(Copilot) (Normal) 
(Pilot) (Normal) 


NOE Flight [ANVIS/ASE] 

Adjust Flight Parameters (NVG) 
Check Flight Parameters 
Adjust Map Display (Copilot) 
Perform Navigation (NVG) 





NOE Flight [ANVIS/ASE] [Continued] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor Radar Image (Copilot) 

Respond to Threat [NVG] 

Update Navigation (FLIR) 

Perform External Communication (ATHS) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Approach (LZ) [ANVIS] 

Perform Before Landing Check (LZ) 

Establish Approach [N7G] 

Adjust Approach Parameters [NVG] 

Check Approach Parameters 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor External Visual Field [NVG] (Copilot) 

Perform External Communication (Transmit Code) 

Landing (LZ Internal Load) [ANVIS] 

Establish Hover [NVG] 

Perform Hover [NVG] 

Land Aircraft [NVG] 

Unload Aircraft (Internal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Monitor Flight Controls 

Monitor External Visual Field [NVG] (Pilot) 

Monitor External Visual Field [NVG] (Copilot) 

ENROUTE (LZ-RENDEZVOUS) 

Before Takeoff (LZ) (ANVIS) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Before Takeoff Check (LZ) 

Update Navigation (LZ) 

Monitor Flight Controls 

Monitor External Visual Field (NVG) (Pilot) 
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Takeoff [ANVIS] 

Establish Hover [NVG] 

Perform Hover [NVG] 

Establish Climb [NVG] 

Adjust Climb Parameters [NVG] 

Check Climb Parameters 
Establish Level of Flight [NVG] 

Adjust Level of Flight Parameters [NVG] 

Check Level of Flight Parameters 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor External Visual Field [NVG] (Copilot) 

NOE Flight (Route Change) [ANVIS] 

Adjust Flight Parameters [NVG] 

Check Flight Parameters 
Adjust Map Display (Copilot) 

Perform Navigation [NVG] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Mission Change 

Update Navigation (Mission Change) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Rendezvous [ANVIS] 

Monitor External Visual Field [NVG] (Pilot) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Adjust Flight Parameters [NVG] 

Check Flight Parameters 

Perform External Communication (Frequency Change) 
Perform Rendezvous Check 
Perform IFF Procedures 
Perform Rendezvous [NVG] 

Perform Aerial Refueling [NVG] 

Depart Rendezvous [NVG] 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 
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ENROUTE (RENDEZVOUS-BASE) 

Contour Flight (Update) [ANVIS] 

Adjust Flight Parameters [NVG] 

Check Flight Parameters 
Adjust Map Display (Copilot) 

Perform Navigation [NVG] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor Radar Image (Pilot) 

Monitor FLIR Image (Pilot) 

Update Navigation (FLIR) 

Update Navigation (NRP) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform External Communication (Transmit Code) 

Approach [ANVIS] 

Perform External Communication (Frequency Change) 
Perform Before Landing Check 
Establish Approach [NVG] 

Adjust Approach Parameters [NVG] 

Check Approach Parameters 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor External Visual Field [NVG] (Copilot) 

Monitor FLIR Image (Copilot) 

Perform External Communication (Transmit Code) 

Landing [ANVIS] 

Establish Hover [NVG] 

Perform Hover [NVG] 

Land Aircraft [NVG] 

Perform After Landing Check 

Perform External Communication (Receive Coordination) 
Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Monitor External Visual Field [NVG] (Pilot) 

Monitor External Visual Field (NVG) (Copilot) 



APPENDIX F 


LIST OF MH-47E TASKS 


During the MH-47E mission/task/workload analysis, each 
of the 73 functions was divided into tasks. A task defines 
an observable crew activity that is essential to the 
successful performance of the selected function. For the 73 
functions, a total of 239 unique tasks were identified. This 
appendix is a list of the 239 tasks with assigned task 
numbers. 




Task # 


Verb 


Object 


001 

Press 

ACC Key 

002 

Receive 

Acknowledgment 

003 

Transmit 

Acknowledgment 

004 

Press 

ADF Key 

005 

Press 

ADS SYM Key 

006 

Perform 

AFCS Check (Hover) [NVG] 

007 

Set 

AFCS SEL Switch 

008 

Press 

AHRS NAV Key 

009 

Press 

AHRS NORM Key 

010 

Check 

Airspeed 

Oil 

Enter 

Airspeed 

012 

Check 

Airspeed (Inflight) 

013 

Control 

Airspeed [NVG] 

014 

Change 

Airspeed Quickly [NVG] 

015 

Check 

Altitude 

016 

Check 

Altitude (Inflight) 

017 

Adjust 

Altitude [NVG] 

018 

Control 

Altitude [NVG] 

019 

Change 

Altitude Sharply [NVG] 

020 

Press 

A/S SEL Key 

021 

Press 

ASE Key 

022 

Press 

ATHS MENU Key 

023 

Check 

Attitude 

024 

Adjust 

Attitude [NVG] 

025 

Control 

Attitude [NVG] 

026 

Monitor 

Audio 

027 

Press 

BALT SEL Key 

028 

Enter 

BARO Altitude 

029 

Press 

BCN OPER Key 

030 

Press 

BCN STBY Key 

031 

Check 

Bit Light 

032 

Press 

BORE Key 

033 

Check 

Brakes (Copilot) 

034 

Check 

Brakes (Pilot) 

035 

Press 

CALC Key 

036 

Press 

CALT Key 

037 

Check 

CAUTION/WARNING/Advisory Display 

038 

Enter 

CDU Data 

039 

Press 

CENTER Key 

040 

Press 

CHAN Key 

041 

Press 

CHECK LISTS Key 

042 

Press 

COMM Key 

043 

Receive 

Communication (Copilot) 

044 

Transmit 

Communication (Copilot) 




Task # 


Verb 


Object 


045 

Receive 

Communication (Copilot) (Normal) 

046 

Transmit 

Communication (Copilot) (Normal) 

047 

Receive 

Communication (Crewchief) 

048 

Transmit 

Communication (Crewchief) 

049 

Receive 

Communication (Pilot) 

050 

Transmit 

Communication (Pilot) 

051 

Receive 

Communication (Pilot) (Normal) 

052 

Transmit 

Communication (Pilot) (Normal) 

053 

Check 

Course Display 

054 

Check 

Crew 

055 

Press 

CRS Key 

056 

Press 

CTR Key 

057 

Check 

Cyclic Trim Indicator 

058 

Check 

Cyclic Trim Switch 

059 

Press 

DCLT Key 

060 

Press 

DECENTER Key 

061 

Check 

Direction Display 

062 

Press 

DISP MSGS Key 

063 

Press 

DISPLAY LEG Key 

064 

Control 

Drift (NVG) 

065 

Insert 

DTM Cartridge 

066 

Check 

Engine Display 

067 

Check 

Engine Indications (Hover) 

068 

Press 

ENTER Key 

069 

Check 

EQP STAT Key 

070 

Press 

EQP STAT Key 

071 

Check 

External Scene (NVG) 

072 

Press 

F/D Key 

073 

Monitor 

Flight Controls 

074 

Neutralize 

Flight Controls 

075 

Check 

Flight Controls (Hover) [NVG] 

076 

Verify 

Flight Path (FLIR) 

077 

Verify 

Flight Path (Radar) 

078 

Verify 

Flight Path (N-.'Cj 

079 

Check 

Flight Symbols.! .hov^t) 

080 

Press 

FLIR CTRL Key 

081 

Check 

FLIR Image 

082 

Press 

FLIR Key 

083 

Press 

FLIR ON Key 

084 

Press 

FLY OVER STR Key 

085 

Press 

FLY OVER UPD Key 

066 

Control 

Forward Motion (Taxi) (NVG) 

087 

Press 

FOV Key 

088 

Press 

FOV NAR Key 
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Task # 


Verb 


Object 


089 

Set 

090 

Press 

091 

Press 

092 

Press 

093 

Press 

094 

Check 

095 

Press 

096 

Check 

097 

Press 

098 

Press 

099 

Press 

100 

Press 

101 

Perform 

102 

Press 

103 

Check 

104 

Enter 

105 

Check 

106 

Adjust 

107 

Control 

108 

Control 

109 

Press 

110 

Press 

111 

Perform 

112 

Press 

113 

Press 

114 

Check 

115 

Press 

116 

Press 

117 

Press 

118 

Press 

119 

Press 

120 

Press 

121 

Press 

122 

Identify 

123 

Identify 

124 

Press 

125 

Enter 

126 

Press 

127 

Press 

128 

Set 

129 

Check 

130 

Verify 

131 

Monitor 

132 

Press 


FOV Scale Switch 
FPLN Key 
FPLN LOAD Key 
FPLN ON Key 
FPV Key 

Fuel Indicator 
FUEL/POWER Key 
Fuel Summary 
GET LIST Key 
GM/TF Key 
GPS DOP Key 
GPS INIT Key 
Hard Turns [NVG] 

HDG SEL Key 

Heading 

Heading 

Heading (Inflight) 
Heading [NVG] 

Heading [NVG] 

Heading (Taxi) [NVG] 

HF COMM Key 

HF LIST Key 

HIT Check 

HSD Key 

HVR SYM Key 

IFF Code 

IFF Key 

IFF MODE Key 

IFF NORM/STBY Key 

IFF STBY Key 

INIT Key 

INS NAV Key 

INST Key 

Landmark (FLIR) 

Landmark (Map) 

LEG ADD Key 
Leg Data 
LEG MOD Key 
LEGS Key 
Lights 
Load Secure 
Load Secure 
Loading 
LOOK AHD Key 





Task # 


Verb 


Object 


133 

Scan 

Map Display 

134 

Check 

Map Display Scale 

135 

Interpret 

Map Features 

136 

Press 

MAP Key 

137 

Check 

MASTER Key 

138 

Press 

MASTER Key 

139 

Enter 

Message 

140 

Read 

Message 

141 

Receive 

Message 

142 

Transmit 

Message 

143 

Note 

Message Alert 

144 

Receive 

Message Alert 

145 

Transmit 

Message (Brief) 

146 

Verify 

Mission Loaded 

147 

Press 

MISSN LOAD Key 

148 

Press 

MODE 1 Key 

149 

Press 

MODE 2 Key 

150 

Press 

MODE 3A Key 

151 

Press 

MODE C Key 

152 

Pull 

Mode Trigger 

153 

Release 

Mode Trigger 

154 

Press 

NAV AIDS Key 

155 

Press 

NAV INIT Key 

156 

Press 

NAV Key 

157 

Enter 

New NRP Number 

158 

Press 

NEXT Key 

159 

Press 

NORM Key 

160 

Verify 

NRP 

161 

Enter 

NRP Data 

162 

Enter 

NRP Number 

163 

Check 

Obstacle Clearance (NVG) 

164 

Maintain 

Obstacle Clearance [NVG) 

165 

Press 

OP RDY Key 

166 

Check 

Park Brake 

167 

Release 

Park Brake 

168 

Check 

Park Brake Light 

169 

Press 

POL Key 

170 

Perform 

Power Check (Hover) 

171 

Adjust 

Power (NVG) 

172 

Check 

Power Steering 

173 

Verify 

Probe Hookup 

174 

Verify 

Probe Unhooked 

175 

Press 

PT Key 

176 

Check 

Radar Image 
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Task # 

Verb 

Object 

177 

Press 

RADAR Key 

178 

Check 

Radios 

179 

Check 

Rate of Climb Indicator (Inflight) 

180 

Control 

Rate of Climb [NVG] 

181 

Control 

Rate of Descent [NVG] 

182 

Press 

RDR Key 

183 

Set 

Refuel Panel 

184 

Verify 

Refueling Ceased 

185 

Press 

RNG DOWN Key 

186 

Press 

RNG Key 

187 

Press 

RNG UP Key 

188 

Check 

Rotor RPM 

189 

Press 

RTN Key 

190 

Press 

SEC Key 

191 

Press 

SEQ CHAN Key 

192 

Press 

SEQ Key 

193 

Press 

SEQ MSG Key 

194 

Press 

SLEW Key 

195 

Press 

SNSR UPD Key 

196 

Press 

SQL Key 

197 


Standby 

198 

Press 

STR Key 

199 

Press 

STR NRP Key 

200 

Check 

Swivel Switch 

201 

Set 

Swivel Switch 

202 

Press 

SYST Key 

203 

Press 

TA Key 

204 

Check 

TACAN Channel 

205 

Locate 

Tanker [NVG] 

206 

Press 

TCN A/AR Key 

207 

Press 

TCN BRG Key 

208 

Press 

TF Key 

209 

Detect 

Threat 

210 

Enter 

Threat Information 

211 

Perform 

Touchdown (NVG) 

212 

Check 

Trim Ball (Inflight) 

213 

Adjust 

Trim (NVG) 

214 

Press 

TUNE HF Key 

215 

Press 

TUNE UHF 1 Key 

216 

Press 

TUNE VHF 1 Key 

217 

Press 

TUNE VHF 2 Key 

218 

Press 

UHF COMM Key 

219 

Press 

UHF LIST Key 

220 

Monitor 

Unloading 





Task # 


Verb 


Object 


221 

Verify 

Unloading Complete 

222 

Press 

UPD Key 

223 

Slew 

Update Cursor 

224 

Check 

Vertical Situation Display 

225 

Press 

VHF 1 Key 

226 

Press 

VHF 2 Key 

227 

Press 

VHF LIST Key 

228 

Press 

VOR TAC Key 

229 

Press 

VSD Key 

230 

Press 

WCA Key 

231 

Check 

WCA Light 

232 

Press 

WYPT Key 

233 

Press 

XMIT MSG Key 

234 

Check 

% TRQ Indication (inflight) 

235 

Pull 

Slew Trigger 

236 

Manipulate 

Thumb Tracker 

237 

Check 

FPLN 

238 

Enter 

CARGO WGT 

239 

Enter 

OAT 




APPENDIX G 


MH-47E FUNCTION ANALYSIS WORKSHEETS 


During the MH-47E mission/task/workload analysis, 
descriptive information was compiled for each of the 239 
unique tasks. The descriptive information for each task was 
compiled on a Function Analysis Worksheet using a 
standardized format. This appendix contains the Function 
Analysis Worksheet for each of the 73 functions. The 
Function Analysis Worksheets provide the following 
information: 

• function name, 

• function number, 

• total time of function, 

• task identifiers with verb and object, 

• crewmember(s) performing each task, 

• task numbers, 

• subsystems associated with each task, 

• verbal descriptors of sensory components and workload 
ratings, 

• verbal descriptors of cognitive components and 
workload ratings, 

» verbal descriptors of psychomotor components and 
workload ratings, 

• descriptions of switches if used to perform the tasks, 
and 

• task durations. 



Adjust Approach Parsmetare (HVCJ TOTAL TIME (Approximate) 340 Seconds 



tie length ot tie irvdrndual task*. 


























FUNCTION 0 2 Adjust Climb Parameters [H/G] TOTAL TIME (App 



i for the function is greater titan the sum of the length of the mdhridual tasks. 









FUNCTION 03 Adjust FBght Parameters fNWGJ TOTAL TIME (Approximate) Continuous 









FUNCTION 0 4 Adjust Umt of FUflM Pwi*»t«r« {NVGJ TOTAL TIME (Approximate) 190 



’Sine* tom* of the tubs u* perSemwJ randomly, ifc» total time lor function a greater than frw sum of the length of the i 






FUNCTION 0* Adjust Map Dtsplsy (CcpUel) TOTAL TIME (Approxlmo?*) 












FUNCTION 0 * Adjust Map Display (Pftol) TOTAL TIME (Approximate) 


I I 



G-7 





















FUNCTION 07 Align Navigation System* TOTAL TIME (Approximate) 33.5 Seconds 



I GPS (NIT Key (2) 




, «vtgat)on Syatams [Conllncatf] 




FUNCTION 0 a (foresight FUR TOTAL TIME (Approxl 



Press Softkey I Softkey 















































Avionics System TOTAL TIME (Approximate) 



G-12 














TOTAL TIME (Approxlma 



Ajuo pu» fyi 






















FUNCTION 1 2 Check FUptrt Instrument* (Auto) TOTAL TIME (Approximate) 



G-14 






































FUNCTION 1 4 Ch*elt Lovol of Flight Paramour* TOTAL TIME (Approximate) 



G-16 








FUNCriON 15 Check Map OJspliy System (Copilot) TOTAL TIME (Approximate) 



6-17 





FUNCTION 1« duck Map W*pl*y System (Pile!) TOTM. TIME (Approximate) 



G-18 















FUNCTION 1 7 Configure Flight Director TOTAL TIME (Approximate) 



G-19 
















FUNCTION It Conflgura Navigation Radio* TOTAL TIME (Approximate) 



G-20 





FUNCTION t • Depart Rendezvous [HVGJ TOTAL TIME (Approximate) 



G-21 








FUNCTION 20 Engage Level Flight (Aulo) TOTAL TIME (Approximate) 13.5 Seconds 



G-23 


HDGSELKey (t) I C 102 1 Multifunction Disptey I Visualy Locate Key I Verify Correct Status I Press Softkey 











FUNCTION 21 Establish Approach [NVG] TOTAL TIME (Approximate) 11 



G-24 














CUrab [NVG] TOTAL TIME (Approximate) 



G-25 





FUNCTION 23 &UM!*h Hovr INVGJ TOT A L TIME (Approxlm.le) 



G-26 







FUNCTION 24 Establish Level of Flight [NVG] TOTAL TIME (Approximate) 4.5 Seconds 



G-27 



























FUNCTION 2 6 Load Aircraft (toJamaJ) TOTAL TIME (Approximate) 118 Seconds 



G-29 


















TOTAL TIME (Approximate) 



G-30 


I Verity Muto Loadod I Cut IMudfOncacn Otapfey Vwurty Check Sytnbofe 









FUNCTION 2 8 Mission Change TOTAL TIME (A?proxlma 














FUNCTION 2 9 Monitor Audio TOTAL TIME (Approximate) 



1-32 







■* vl “** F&4 fMVO] (CopBoJ) TOTAL TIME (Approximate) Conllnuou 



G-33 






FUNCTION a 1 Monitor Ertsrrwl Vl»a*l WUtd [NVOJ (WtetJ . TOTAL TIME (Approximate) Continuous* 



G-34 


i w5l easy depending on ths Isngttt.ef ttao •ogmont 























*Thtf Mai term for tm fcjneftxvwfl wary dqpmdi»$ or ft* tangth of ft*< 








FUNCTION 39 Monitor FUR tnug* (CopHet) TOTAL TIME (Approximate) 



G-36 









FUNCTION S4 Monitor FUR Imsgo (Pitot) TOTAL TIME (Approximate) Continuous 































Radar bnaga (Pilot) TOTAL TIME (Approximate) Continuous 


DURATION 

(SECONDS) 

DISCRETE/ 

CONTINUOUS 

r 




SWITCH 

DESCRIPTION 


WORKLOAD COMPONENTS 

PSYCHOMOTOR 


, 

■ 

1 

; 


SENSORY 

1 

1 

It? 


a 

( 

2 

( 

i 

5. 

TASK 

* 

* 

Q 


TASKS 

.~"""l —■ 

OBJECT 

! 

i 

8 

j 



G-39 







FUNCTION 37 Monitor Throat (Copilot) TOTAL TIME (Approximate) 3.S Seconds 



G-40 





FUNCTION 33 Hen Her Ttuaet (Pilot) TOTAL TIME (Approximate) 3.5 Second* 



G-41 






FUNCTION 39 Perform Antal Refueling (MVG] TOTAL TIME (Approximate) 240 Second* 



: of the tenglh of the i 











G-43 






FUNCTION 4 0 Perform After Lending Check TOTAL TIME (Approxlmete) 12.5 Seconde 



G-44 


’Time not irdoded In total. The pact w*rt peftorm (he u*fc wMe t* cefdct 









TOTAL TIME (Approxlmate)l84.5 Seconds 









FUNCTION 42 Perform Before tending Ctiocfc TOTAL TIME (Approximate) 27.5 Seeonde 



G-47 


Correct (Unlocked} 


















FUNCTION 42 Farfona Bator* Larding Cfcaefc (ConlinuadJ 



6-48 


Z'C-A Jfun S*fituQ wuoo\ 





FUNCTION 4 2 Perform Btfon Landing Chmck (CooHnuadJ 



G-49 














FUNCTION 4 J Pwrlom B.for. L»ndinfl Owe* (12) TOTAL TIME (Approximate) 24.5 Second* 



G-50 











FUNCTION 4 3 Patton* Baton Unding Cfcacfc (L2) {CenUnuadl 



G-51 








G-52 







FUNCTION 4 4 Perform Before Takeoff Check TOTAL TIME (Approximate) 28.5 Second* 












FUNCTION 4 4 Perform Bafora Takeoff Cheek [ConUnu 



G-54 


Display j Visuefy Locate Key Verify Correct Status Press Softkey I Softkey 
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FUNCTION 4 5 pMtorm Before Takeoff Check (12) TOTAL TIME (App 



[(UAOfMFO) 









FUNCTION 41 Pmrtarm 8•for* Tafcaoff Ch*ck (L2) [ContJnu«<5] 


















FUNCTION 46 Pmrtcrm 6*f*r» tcfcaoN Ctwefc (12) [Cvntimmd} 







TOTAL TIME (Approximate) 61.5 



Jt Sensory and 




















FUNCTION 46 Perform B*for« T**f ChecJt [Continued] 



G-60 


WTPTKfy(2) 




















FUNCTION 4* Perform S«?or» Taxi Ctiack (Contfnuad] 



G-61 







FUNCTION tl Parform Balora Taxi Check (Continual} 



G-62 


[Par* Buka UqM 






















FUNCTION 4 • Perform Cockpit Communication {Pilot} (Coordination) TOTAL TIME (Approximate) 



G-6S 





FUNCTION SO Pattarm Cockpit Communication (Pilot) (Ho*mat) TOTAL TIME (Approximate) 


















FUNCTION SI Pmtloti n Ex torn*} Comimanlcallen (ATMS) TOTAL TIME (App 
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FUNCTION 5 2 Perform (External Communication (Frequency Chans*) TOTAL TIME (Appr 
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Ispringloaded 




FUNCTION n Perform Extern*! CommunJextton (R*c«!v* Coordination) TOTAL TIME (Approximate) 13 Seconds 
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FUNCTION <4 Perform External CommunJcalton (Tranamit Cod*} TOTAL TIME (Approximate) 14 Second 
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FUNCTION US Perform How Check (MVG) TOTAL TIME (Approximate) 45.5 



IaFCS Check (Hover) (MVG)J P006 
























FUNCTION SS P*rform Hov*» Chack tWVCJ {CwHnwwJJ 
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TOTAL TIME (Approximate) 10.5 







n [NVG] TOTAL TIME (Approximate) Continuous 



G-75 


*The total time for the function will vary depending on the length of the 








FUNCTION 59 Perform Navigation (RADAR) TOTAL TIME (Approximate) 








TOTAL TIME (Approxima 
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FUNCTION 61 Perform Rendezvous [NVG] TOTAL TIME (Approximate) 65.5 Seconds 
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I FUR CTRL Key (2) 








Rendezvous [NVG] [Continued] 
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FUNCTION 92 Pwform T«d |NVG] TOTAL TIME (Approxlmste)»0.5 S*coim1» 



i of the tasks are performed randomly. total time tor Ihe function is greater tian the sum cJ the length of the incividual tasks. 















































FUNCTION S 4 Proflram Tr»n.pond.» TOTAL TIME (Approximate) 
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FUNCTION • 5 Respond to Threat (KVG) TOTAL TIME (Approximate) 60 Seconds 
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performed randomly. (ho total time tor the (Urbason is griff Her than fro sum of fte tong A of the ndtadual tasks. 



















FUNCTION IS Respond to Ttursst [NVG] (Conttnasd] 





















FUNCTION 6 $ 8*1 Up Commankalton Radio* TOTAL TIME (Approximate) 



TUNE VHF 1 Kay (Z) 


















FUNCTION II 8*1 Up Communication Radio* (Cenflmiitf] 

















Up Conmunlcalkm Radio* {Continu«d] 
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FUNCTION •• Update Navigation (FUN) TOTAL TIME (Approximate) 21.5 
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FUNCTION «• Update Navigation (FUR) (Continue^} 
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FUNCTION S9 Navlflalkan (L2) TOTAL TIME (Approximate) 9.5 Second* 
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FUNCTION 7 0 Update Navigation (Mission Change) TOTAL TIME (Approximated Seconds 



(MOMFD) 



















FUNCTION 70 Update Navigation (Mission Change) (ContlnuadJ 




























FUNCTION 7 0 Update Navigation (Mlastoo ChangaJ (Contlnuod} 




















FUNCTION 70 Update Navigation (Mission Chang*} {Continued) 



I LEGS Kay (2> CI27 MuMfuwton Drspteyj wsunfy Locate Kay Ivortfy Correct Statu* Press Softkey Softkey 


















FUNCTION 70 Update Navigation (MJaaton Chang*) [ConlJmwd) 



























FUNCTION 71 Update Navigation (NflF) TOTAL TIME (Approximate) 12.5 



GMSTFK*y{1) 


















FUNCTION 7 2 Cluck FUN Operation TOTAL TIME (Approximate) 
















FUNCTION 73 Check Radar Operation TOTAL TIME (Approximate) 
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APPENDIX H 


MH-47E FUNCTION SUMMARY WORKSHEETS 


This appendix contains the Function Summary Worksheets 
for each of the 73 functions. The summary worksheets 
identify and list the tasks to be performed by the pilot and 
copilot. For each crewmember, separate columns are used to 
identify discrete fixed, discrete random, continuous fixed, 
and continuous random tasks. The spatial arrangement of the 
tasks on the worksheet corresponds roughly to the temporal 
arrangement of the tasks within tho functions. 
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FUNCTION 01 Adjust Approach P« 

































FUNCTION 04 Adjust L«v«t cf Fttflhl Pannwterb (NVG] 
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FUNCTION 07 Align Navigation SyatMns 
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FUNCTION 0* Chock Approach Paramour 
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(FIXED) | (RANDOM) | (FIXED) I (RANDOM) I (FIXED) (RANDOM) (FIXED) 
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(mid) uwttAs 4m SI N 
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FUNCTION 17 Configure Flight Director 
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FUNCTION is Configure Navigation Radios 
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HI* Depart Rendezvous (KVG) 
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M 20 Engaga Laval flight (Auto) 
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N 21 fc*t»Wl»h Approach [NVG] 
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Untf Aircraft {MVQ} 


o 

-1 

0 

0 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


si 

ii 

5* 

8 

r. 

if 

il 

ut 

*5! 
o S 

5 


1- 

o 

X 

if 

1 

oS 

o 

j! iff 1 

if l£ it is i 

* 

is 

is 

o 


ss 

if 

ofL 


if 

us 

O 

if 


H-26 











H-27 

















H-29 













H-30 












VJ«u*l F?«M [HVG] (Copilot) 
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(RANDOM) 
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(FIXED) 
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(RANDOM) 
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(FIXED) 
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(RANDOM) 
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DISCRETE 

(FIXED) 
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al Visual Raid [NVG] (Pilot) 
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N33 Monitor Ftight Control* 
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Monitor RADAR Image (Copilot* 


COPILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 

Check RADAR Image 
(176) 

DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 


PILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 
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RADAR Image (Pilot) 
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CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 
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-1 
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CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 

Check RADAR Image 
(176) 

DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 
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Threat (Copilot) 


COPILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 

j 

ll 

PILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 
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feMd ftun»nj*U i»|i*v Vltava (CN 
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FUNCTION 42 Perform Bafor* Landing ChacJt 
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SujfKtri *ioj*a 
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FU«CTJOM.«i P*rte*m B*Ior« Landing (LZ) ^Continued] 









fUNCTiON 44 Perform Tekaott Chaefc 



Press GM/TP Key (1) 







FUNCTION 44 Partorm Bator* Takaoft Chack [Continual) 


COPILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 
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Takeoff ®»«k (L2) 


COPILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 

Press SYST Key (1) 
(202) 

Press CHECK LISTS 

Key (1) (041) 

Press SEQ Key (1) 

(192) 

Press GFT LIST Key (1) 
(097) 

Press INST Key (2) 

(121) 

Cheek Fuel Summary (2) 
(096) 

Check Engine Display 
(2) (066) 

Press WCA Key (2) 

(230) 

Check CAUTION/ 
WARNING/Advfeory 
Display (2) (037) 

Press RTN Key (2) (189) 

Check Park Brake (166) 

Set AFCSSEL Switch 
(007) 

Check Cyeic Tran 

Switch (058) 

Check SWIVEL Switch 
(200) 

Check Ratios (176) 

Continued... 
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H-53 
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External Comir>unteatton (Frequency Change) 
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FUMCTKMM Perform Navigation [MVQJ 
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FUNCTIONS* Perform Navigation (RADAR) 
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(9AM) «ncAX*pu*H 
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FUNCTION *3 P»rto»m Twllng CNtck 
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COPILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 

Deled Threat (209) 

Press ASE Key (021) 

Check MASTER Key 
(137) 

Press STR Key (1) (198) 

Press FLY OVER STR 
Key (1) (084) 

Enter Threat Information 
(210) 

Press RTN Key (1) (189) 

K" 

0 

-1 

CONTINUOUS 

(RANDOM) 

Perform Hard Turns 
[NVG] (101) 

Change Altitude 

Sharply {NVG1 (019) 

Change Airspeed 
rfjickly [NVG] (014) 

CONTINUOUS 

(FIXED) 


E! 

II 

5E 


Es 

cc W 
o 2 
wt, 
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I 


H-70 








Set up Communication 


COPILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


DISCRETE 

(FIXED) 

Press COMM Key (2) 
(042) 

Press VHF 2 Key (2) 
(226) 

Press SQL Key (2) 

(196) 

Press VHF1 Key (2) 
(225) 

Press SQL Key (2) 

(196) 

Press VHF LIST Key (2) 
(227) 

Press CHAN Key (2) 
(040) 

Press TUNE VHF 1 Key 
(2) (216) 

Press CHAN Key (2) 
(040) 

Press TUNE VHF 2 Key 
(2) (217) 

Press HF COMM Key (2) 

(109) 

Press HF LIST Key (2) 

(110) 

Press CHAN Key (2) 
(040) 

Press TUNE HF Key 
(2) (214) 

Continued... 

PILOT 

CONTINUOUS 

(RANDOM) 


CONTINUOUS 

(FIXED) 


E£ 

I| 

o£ 


DISCRETE 

(FIXED) 
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(RANDOM) 
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FUNCTION 68 Update Navigation (FUR) 
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FUNCTION 70 Update Navigation (Mission Chang*} (Continual 
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APPENDIX I 


MH-47E FUNCTION DECISION RULES WORKSHEETS 


Once the Function Summary Worksheets (see Appendix H) 
were completed for each function, decision rules were written 
to describe the exact manner in which the tasks are combined 
to form the function. Decision rules for discrete fixed 
tasks and continuous fixed tasks simply state the start time 
and duration of the task on the function timeline. In 
addition to duration, the decision rules for discrete random 
and continuous random tasks state the probability and/or 
frequency of the random task's occurrence within the 
function. This appendix contains the 73 function decision 
rules. 
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FUNCTION 01 Adjust Approach Para 












































FUNCTION 03 Atfjuvt Mop Display (Copilot) 














FUNCTION 0* Adjust Map Display (Pilot) 
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FUNCTION 0* Bof Might FUN 



















tjaweitfdv *0 HOilOMIM 
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FUNCTION 10 Cttock Avtontes System 
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•I of Flight 
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FUNCTION IS Chack Map ONpIsy System (Copilot) 
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FUNCTION 17 Configure Flight Direct o» 










FUNCTION It Conflgur* Navigation Radio* 
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FUNCTM3H 1* Depart Rwdmou (HVQ] 
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FUNCTION 21 EsttMlsh Approach [HVCJ 
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1-23 












1-24 











M 24 EataMIsti Uni at FlfgDt (MVA| 
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FUNCTION 25 Land Aircraft [NVOJ 
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N 30 Monitor Exlamfti Visual R»W WO] (Copilot) 
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FUNCTION 31 Monitor ExtMiwf Visual Flsfd [NVG] (Pilot) 
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FUNCTION 35 Monitor RADAR brag* (Cortot) 
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FUNCTION 39 Pwlotm A* rial Rafuallng [MVG] 
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Perform B*?or* Landing Cb*ck (L2) 
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B«for« Takaetf Chock [Continued] 
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FUNCTION W Perform Cockpit Cofnmwrileoflo** (IHtoJ) 
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1-59 














FUNCTION 55 Perform Nevar Crtack [MVG] 
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Navigation 


















1 - 6-1 
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Part arm T«xi [MVG] 
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M 70 Uptfat* Mnfgptton (MU* I on Champ*} (Continual] 
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FUNCTION 17 Cluck FUR Opinion 
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FUNCTION Ti Check RADAR Opmtlon 













APPENDIX J 


MH-47E SEGMENT SUMMARY WORKSHEETS 


This appendix contains the Segment Summary Worksheets 
for each of the 15 segments. The summary worksheets identify 
and list all of the functions performed by the pilot and 
copilot during each mission segment. The summary worksheets 
also identify the type of functions (i.e., discrete fixed, 
discrete random, or continuous fixed) performed by the 
crewmember and the approximate temporal arrangement of the 
functions within the segments. 





PHASE 1 Departure (Base) SEGMENT 01 Configure Systems for Mission 















PHASE 1 Departure (Base) SEGMENT 02 Before Takeoff (Base/lntemal Load) 
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l Perform Before Takeoff 














MM-47E SEGMENT SUMMARY WORKSHEET 



’Denotes segment that occurs in more than one mission phase. 


















PHASE 2 Enroute (Base - Rendezvous) SEGMENT 04 Enroute Flight 


















PHASE 2 Enroute (Base - Rendezvous) SEGMENT 04 Enroute Flight [Continued] 














PHASE 2 Enroute (Base - Rendezvous) SEGMENT 05 Contour Flight (No Update) [ANVIS] 













PHASE 2 Enroute (Base - Rendezvous) SEGMENT 05 Contour Flight (No Update) [ANVIS] [Continued] 















PHASE 2 Enroute (Base - Rendezvous) ‘SEGMENT 06 Contour Flight (Update) [ANVIS] 



‘Denotes segment that occurs in more than one mission phase. 














PHASE 2 Enroute (Base - Rendezvous) “SEGMENT 07 Rendezvous [ANVIS] 



J-10 


'Denotes segment that occurs in more than one mission phase. 












PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 08 NOE Flight [ANVIS] 



j-11 














PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 09 NOE Flight [ANVIS/ASE] 
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PHASE 3 Enroute (Rendezvous - L2) SEGMENT 10 Approach (LZ) [ANVIS] 


COPILOT 

CONTINUOUS 

(FIXED) 

Monitor External Visual 
Field [NVGj (Copilot) 

(30) 

DISCRETE 

(RANDOM) 

Monitor Threat (Copilot) 
(37) 

Perform Cockpit 
Communication (Pilot) 
(Coordination) (49) 

Perform Cockpit 
Communication (Copilot) 
(Coordination) (47) 

Perform Cockpit 
Communication (Riot) 
(Normal) (50) 

Perform Cockpit 
Communication (Copilot) 
(Normal) (48) 

DISCRETE 

(FIXED) 

Perform Before Landing 
Check (LZ) (43) 

Perform External 
Communication 
(Transmit Code) (54) 
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PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 11 Landing (LZ/Irtternal Load) [ANVIS] 
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PHASE 4 Enroute (LZ * Rendezvous) SEGMENT 12 Before Takeoff (LZ) 
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PHASE 4 Enroute (LZ - Rendezvous} ‘SEGMENT 03 Takeoff [ANVIS] 
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'Denotes segment that occurs in more than one mission phase. 
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PHASE 4 Enroute (LZ - Rendezvous) ‘SEGMENT 07 Rendezvous [ANVIS] 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

Monitor Threat (Copilot) 
(37) 

Perform Cockpit 
Communication (Pitot) 
(Coordination) (49) 

Perform Cockpit 
Communication (Copilot) 
(Coordination) (47) 

Perform Cockpit 
Communication (Pilot) 
(Normal) (50) 

Perform Cockpit 
Communication (Copilot) 
(Normal) (48) 

DISCRETE 

(FIXED) 
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’Denotes segment that occurs in more than one mission phase. 












PHASE 5 Enroute {Rendezvous - esse) ‘SEGMENT 06 Contour Flight (Update) [ANVIS] 



Monitor RADAR Image Perform Cockpit 

(Pilot) (36) Communication (Copilot) 

(Normal) (48) 

Monitor FUR Image 
(Pilot) (34) 












PHASE 5 Enroute (Rendezvous - Base) SEGMENT 14 Approach [ANVIS] 
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PHASE 5 Enroule (Rendezvous - Base) SEGMENT 15 Landing [ANVIS] 















APPENDIX K 


MH-47E SEGMENT DECISION RULES WORKSHEETS 


Once the Segment Summary Worksheets (see Appendix J) 
were completed for each segment, decision rules were written 
to describe the exact manner in which the functions are 
combined to form the segment. The Segment Decision Rules 
Worksheets in this appendix contain the decision rules 
defining the sequence of the functions performed by each 
crewmember and the times on the mission segment timelines at 
which the functions begin and end. This appendix contains 
the 15 Segment Decision Rules Worksheets. 
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PHASE t Departure (Base) SEGMENT 01 Configure Systems for Mission 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

Insert Function 47 each 
time the pilot performs 
Function 47 and 
Function 49 each time 
the pilot performs 
Function 49. 

Insert Function 48 each 
time the pilot performs 
Function 48 and 
Function 50 each time 
the pitot performs 
Function 50. 

DISCRETE 

(FIXED) 

Start Segment 01 with 
Function 27. Function 
27 lasts 21 seconds. 
Interrupt Function 27 
when Function 47 or 49 
occurs. 

Start Function 10 when 
Function 27 ends. 
Function "O Lasts 

127.5 seconds. 

Start Function 07 when 
Function 10 ends. 
Function 07 Lasts 

33.5 seconds. 

Interrupt Function 07 
when Function 47 or 

49 occurs. 

Start Function 15 when 
Function 07 ends. 
Function 15 lasts 

5 seconds. 

Continued... 

PILOT 

CONTINUOUS 

(FIXED) 

Start Function 32 at Lhe 
beginning ot the 
segment. Funct»on32 
lasts until the end ot the 
segment. 

Start Function 31 at the 
beginning of the 
segment. Function 31 
lasts until the end ot the 
segment. Interrupt 
Function 31 when 
Function 16 or 17 
occurs. 

DISCRETE 

(RANDOM) 

8 times during the 
segment, randomly 
select (.50) Function 

47 or Function 49. 
Functions 47 and 49 
last 7 seconds each . 

20 times during the 
segment, randomly 
select (.50) Function 

48 or Function 50. 
Functions 48 and 50 
last 5 seconds each 
and cannot occur 
concurrently with 
Function 47 or 49. 

DISCRETE 

(FIXED) 

Start Function 72 when 
Function 10 ends. 
Function 72 lasts 

8 seconds. 

Start Function 73 when 
Function 72 ends. 
Function 73 lasts 

11 seconds. 

Start Function 17 when 
Function 07 ends. 
Function 17 lasts 

5 seconds. 

Continued... 
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PHASE 1 Departure (Base) SEGMENT 01 Configure Systems for Mission [Continued] 
























PHASE 1 Departure (BaM) SEGMENT 02 Before Takeoff (Base/Internal Load) [Continued] 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 


OISCRETE 

(FIXED) 

Start Function 26 when 
Function 25 ends. 
Function 26 lasts 

98 seconds. Interrupt 
Function 26 when 
Function 47, 48. 49, 
or 50 occurs. 

Start Function 144 when 
Function 26 ends. 
Function 144 lasts 

40.5 seconds. Interrupt 
Function 144 when 
Function 47, 48. 49, or 
50 occurs. 

Start Function 53 when 
Function 144 ends. 
Function 53 lasts 

13 seconds. 

PILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

' 

DISCRETE 

(FIXED) 

Start Function 55 when 
Function 141 ends. 
Function 55 fasts 

45.5 seconds. 

Start Function 25 when 
Function 55 ends. 
Function 25 lasts 

43 seconds. 

Start Function 44 when 
Function 26 ends. 
Function 44 lasts 

25 seconds. Interrupt 
Function 44 when 
Function 47, 48, 49. or 
50 occurs. 
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PHASE t Departure (Base) ‘SEGMENT 03 Takeoff [ANVIS] 
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PHASE t Departure (Basel ‘SEGMENT 03 Takeoff [ANVIS] [Continued] 



a segment mat occurs fn more than one mission phase. 






























PHASE 2 Enroute (Das* - Rendezvous) SEGMENT 04 Enroute Flight [ANVIS] [Continued] 



Function 34 lasts 
10 seconds and cannot 
occur concurrently with 
Function 06,12. 38, 47. 




















Fnroute (Base * Rendezvous) SEGMENT 04 Enroute Flight [ANVIS] [Continued] 
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PHmSE 2 Enroute (Base - Rendezvous) SEGMENT 05 Contour Flight (No Update) [ANVIS] 



K-ll 


Function 13 lasts 
1 second and cannot 
occur concurrently with 
Function 38. 47, or 49. 













PHASE 2 Enroute (Base * Rendezvous) SEGMENT 05 Contour Flight (No Update) [ANV1S] [Continued) 



concurrently with 
Function 05, 33, 37, 47, 

























PHASE 2 Enroute (Base - Rendezvous) SEGMFNT OJ Contour -light (No Update) [ANVIS] [Continued] 
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PHASE 2 Enroute (Base - Rendezvous) ‘SEGMENT 06 Contour Flight (Update) [ANVIS] 
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’Denotes a segment that occurs in more thin one mission phase. 












PHASE 2 Enroute (Base - Rendezvous) ‘SEGMENT 06 Contour Flight (Update) [ANVIS] [Continued] 



K-15 


'Denotes a segment that occurs in more than one mission phase. 

























PHASE 2 Enroute (Base - Rendezvous) ‘SEGMENT 07 Rendezvous [ANVIS] 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

ll 1 
ill!! 

f i !! i 

m | 1 1 o 
e g £ £ x 

Function 49. 

2 times during the 

segment, randomly 

select Function 37. 

Function 37 lasts 

3.5 seconds and cannot 

occur concurrently with 
Function 47, 49, or 52. 

Continued... 

DISCRETE 

(FIXED) 

Start Segment 07 with 
Function 52. Function 
52 lasts 21.5 seconds. 

Start Function 60 when 
Function 52 ends. 
Function 60 lasts 

7.5 seconds. 

Start Function 57 when 
Function 60 ends. 
Function 57 lasts 

10.5 seconds. Interrupt 
Function 57 when 
Function 33, 37, 47, or 
49 occurs. 

Start Function 61 when 
Function 57 ends. 
Function 61 lasts 

62.5 seconds. Interrupt 
Function 61 when 
Function 33, 34, 37, 38, 
47, or 49 occurs. 

Continued... 

PILOT 

CONTINUOUS 

(FIXED) 

Start Segment 07 with 
Function 04. Function 
04 lasts until the end of 
the segment. Interrupt 
Function 04 when 
Function 13 occurs. 

Start Function 31 at 
the beginning of the 
segment. Function 31 
lasts until the end of the 
segment. Interrupt 
Function 31 when 
Function 13. 34, or 38 
occurs. 

DISCRETE 

(RANDOM) 

7 times during the 
segment, randomly 
select (.50) Function 47 
or Function 49. 

Functions 47 and 49 
last 7 seconds each 
and cannot occur 
concurrently with 
Function 13, 38. 52. 
or 60. 

2 times during the 
segment, randomly 
select Function 38. 
Function 38 lasts 

3.5 seconds and cannot 
occur concurrently with 
Function 13. 47. 49 
or 61. 

Continued... 

DISCRETE 

(FIXED) 

Start Function 61 when 
Function 57 ends. 
Function 61 lasts 

62.5 seconds. Interrupt 
Function 61 when 
Function 33. 34. 37. 38. 
47, or 49 occurs. 

Continued... 
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’Denotes a segment that occurs in more than one mission phase. 















PHASE 2 Enroute (Base * Rendezvous) ‘SEGMENT 07 Rendezvous [ANVIS] [Continued] 



K-17 


‘Denotes a segment that occurs in more than one mission phase. 




















PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 08 NOE Flight [ANVIS] 
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1 second and cannot 
occur concurrently with 
Function 38, 47. or 49. 








PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 08 NOE Flight [ANVIS] [Continued] 



K-19 
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PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 10 Approach (LZ) [ANVIS] 
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PHASE 3 Enroute (Rendezvous . L2) SEGMENT 10 Approach (L2) [ANVIS] [Continued] 
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PHASE 3 Enroute (Rendezvous - LZ) SEGMENT 11 Landing (LZ/Internal Load) [ANVIS] 
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PHASE 4 Enroute (L2 - Rendezvous) SEGMENT 12 Refore Takeoff (LZ) [ANVl iJ 



K-2S 


























PHASE 4 Enroot© (LZ - Rendezvous) ‘SEGMENT 03 Takeoff [ANVIS] [Continued] 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

Insert Function 48 each 
time the pilot performs 
Function 48 and 

Function 50 each time 
the pilot performs 
Function 50. 

DISCRETE 

(FIXED) 


b 

0 

jj 

CL 

CONTINUOUS 

(FIXED) 
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DISCRETE 

(FIXED) 
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‘Denotes a segmenf that occurs in more than one 






















PHASE 4 Enrmrte (LZ - Rendezvous) SEGMENT 13 NOE Flight (Route Change) [ANVIS] 


COPILOT 

CONTINUOUS 

(FIXED) 

Start Segment 13 with 
Function 58. Function 

58 lasts until the end 
of the segment. 

Interrupt Function 58 
when Function 05, 28, 
37, 47, 49, or 70 occurs. 

DISCRETE 

(RANDOM) 

Insert Function 47 each 
time the pilot performs 
Function 47 and 

Function 49 each time 
the pilot performs 
Function 49. 

8 times during the 
segment, randomly 

Function 05 lasts 

1 second. 

3 times during the 
segment, randomly 
select Function 37. 
Function 37 lasts 

3.5 seconds and cannot 
occur concurrently with 
Functions 28, 47, 49, 

58, or 70. 

Insert Function 48 each 
time the pilot performs 
Function 48 and 

Function 50 each time 
the pilot performs 
Function 50. 

DISCRETE 

(FIXED) 


450 seconds after 
Segment 13 begins, 
start Function 28. 
Function 28 lasts 

18 seconds. 

Start Function 70 when 
Function 28 ends. 
Function 70 lasts 132.5 
seconds. Interrupt 
function 70 when 
Function 05.47, or 49 
occurs. 

PILOT 

to 

O 

§ o 

is 

St 

o 

o 

Start Segment 13 with 
Function 03. Function 
03 lasts 600 seconds. 
Interrupt Function 03 
when Function 13 
occurs. 

Start Function 31 at the 
beginning of the 
segment. Function 31 
lasts unlit the end of 
the segment, interrupt 
Function 31 when 
Function 13 or 38 
occurs. 

• 

• 

as 

Ui O 
tc a 
■VZ 

W < 

5S 

5 &nes during the 
segment, randomly 
select (-50) Function 47 
or Function 49. 

Functions 47 and 49 
last 7 seconds each 
and cannot occur 
concurrently with 
Function 13, 26, 38, 

nr 7n 

ft? « i ? 

ill# if!# 
fills !§ij t 

III?! s| | 

CHSC^ETE 

(FIXED) 
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PHASE 4 Enroute (LZ - Rendezvous) SEGMENT 13 NOE Flight (Route Change) [ANVIS] [Continued] 
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PHASE 4 Enroute (LZ - Rendezvous) 'SEGMENT 07 Rendezvous [ANVIS] 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

Insert Function 47 each 
time the pilot performs 
Function 47 and 

Function 49 each time 
the pilot performs 
Function 49. 

2 times during the 
segment, randomly 
select Function 37. 
Function 37 lasts 

3.5 seconds and cannot 
occur concurrently with 
Function 47, 49, or 52. 

Continued... 

DISCRETE 

(FIXED) 

Start Segment 07 with 
Function 52. Function 
52 lasts 21.5 seconds. 

Start Function 60 when 
Function 52 ends. 
Function 60 lasts 

7.5 seconds. 

Start Function 57 when 
Function 60 ends. 
Function 57 lasts 

10.5 seconds. Interrupt 
Function 57 when 
Function 33,37,47, or 
49 occurs. 

Start Function 61 when 
Function 57 ends. 
Function 61 lasts 

62.5 seconds. Interrupt 
Function 61 when 
Function 33, 34, 37, 38, 
47, or 49 occurs. 

Continued... 

PILOT 

CONTINUOUS 

(FIXED) 

Start Segment 07 with 
Function 04. Function 
04 lasts until the end of 
the segment. Interrupt 
Function 04 when 
Function 13 occurs. 

Start Function 31 at 
the beginning of the 
segment. Function 31 
lasts until the end of the 
segment. Interrupt 
Function 31 when 
Function 13, 34, or 38 
occurs. 

DISCRETE 

(RANDOM) 

7 times during the 

segment, randomly 

select (.50) Function 47 

or Function 49. 

Functions 47 and 49 

last 7 seconds each 

and cannot occur 

concurrently with 

Function 13, 38, 52, 

or 60. 

2 times during the 

segment, randomly 

select Function 38. 

Function 38 lasts 

3.5 seconds and cannot 

occur concurrently with 

Function 13, 47, 49 

or 61. 

Continued... 

DISCRETE 

(FIXED) 

Start Function 61 when 
Function 57 ends. 
Function 61 lasts 

62.5 seconds. Interrupt 
Function 61 when 
Function 33, 34, 37, 38, 
47, or 49 occurs. 

Continued... 
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‘Denotes a segment that occurs in more than one mission phase. 



















PHASE 4 Enroute (LZ - Rendezvous) ‘SEGMENT 07 Rendezvous [ANVIS] [Continued] 



K-31 


'Denotes a segment that occurs in more than one mission phase. 













PHASE 5 Enroute (Rendezvous - Base) ‘SEGMENT 06 Contour Flight (Update) [ANVIS] 



K-32 


‘Denotes a segment that occurs in more than one mission phase. 





PHASE 5 Enroute (Rendezvous - Base) ‘SEGMENT 06 Contour Flight (Update) [ANVIS] [Continued] 


COPILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

2 times during the 
segment, randomly 
select Function 54. 
Function 54 lasts 

14 seconds and cannot 
occur concurrently with 
Function 37, 47, or 49. 

Insert Function 48 each 
time the pilot performs 
Function 48 and 

Function 50 each time 
the pilot performs 
Function 50. 

DISCRETE 

(FIXED) 


PILOT 

CONTINUOUS 

(FIXED) 


DISCRETE 

(RANDOM) 

20 times during the 
segment, randomly 
select (.50) Function 48 
or Function 50. 
Functions 48 and 50 
last 5 seconds each 
and cannot occur 
concurrently with 
Function 47,49, or 54. 

6 times during the 

segment, randomly 

select Function 34. 

Function 34 lasts 

10 seconds and cannot 

occur concurrently with 

Function 13, 36, 38, 47, 

or 49. 

6 times during the 

segment, randomly 

select Function 36. 

Function 36 lasts 

10 seconds and cannot 

occur concurrently with 

Function 13. 34. 38. 47, 

or 49. 

DISCRETE 

(FIXED) 
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'Denotes a segment that occurs in more than one mission phase. 























PHASE 5 Enroute (Rendezvous - Base) SEGMENT 14 Approach [ANVIS] 



K-3fl 










PHASE 5 Enroute (Rendezvous - Base) SEGMENT 14 Approach [ANVIS] [Continued] 



K-3S 















PHASE 5 Enroute (Rendezvous - Base) SEGMENT IS Landing [ANVIS] 



K-36 


Function 40 lasts 

















APPENDIX L 


MH-47E PILOT WORKLOAD PREDICTION GRAPHS 


This appendix contains the workload prediction graphs 
for the pilot for each of the. 15 MH-47E segments. Each page 
displays the predicted pilot workload for one segment using 
six graphs, one for each workload component. The diamond at 
the end of each graph indicates the average component 
workload for the segment. 
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Psychomotor Cognitive NVG Visual Kinesthetic Auditory 


Segment 03: Takeoff [ANVIS] 
Pilot - MH-47E 
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Psychomotor Cognitive NVG Visual Kinesthetic Auditory 


Segment 04: Enroute Flight (ANVIS) 
Pilot - MH-47E 

















Auditory 


Segment 05: Contour Flight (No Update) [ANVIS] 
Pilot * MH-47E 




Time (Sec) 















Segment 06: Contour Flight (Update) [ANVI3] 
Pilot ■ MH-47E 













Psychomotor Cognitive NVG Visual Kinesthetic Auditory 


Segment 07: Rendezvous [ANVIS] 
Pilot - MH-47E 












Psychomotor Cognitive NVG Visual Kinesthetic Auditory 

























Auditory 


Segment 09: NOE Flight [ANVIS/ASE] 
Pilot • MH-47E 
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Auditory 


Segment 10: Approach (LZ) [ANVIS] 
Pilot - MH-47E 
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Psychomotor Cognitive . NVG Visual Kinesthetic Auditory 


Segment 11: Landing (LZ/Internal Load) [ANVIS] 
Pilot - MH-47E 




Time (Sec) 
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Segment 12: Before Takeoff (LZ) (ANVIS) 
Pilot • MH-47E 
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Psychomotor Cognitive NVG Visual Kinesthetic Auditory 


Segment 13: NOE Flight (Route Change) [ANVIS] 
Pilot ■ MH-47E 













Segment 14: Approach [ANVISl 
Pilot - MH-47E 




> 

z. 


8 

4! 


oliiznc 


i 



ei ~3Tic:rrirr% ..nxz 


> 

c 4 


|U 


Vi_L_ 


hi iVi ni 11 llim_fdJ 


_mJ_mi 


UrdLLm.. 


o 8 


E 

o 4 


PlJILUILJL^ILL JlLLLULiil^ 


120 160 200 240 

Time (Sec) 


280 320 


360 


WS 













APPENDIX N 


MH-47E COPILOT WORKLOAD PREDICTION GRAPHS 


This appendix contains the workload prediction graphs 
for the copilot for each of the 15 MH-47E segments. Each 
page displays the predicted copilot workload for one segment 
using six graphs, one for each workload component. The 
diamond at the end of each graph indicates the average 
component workload for the segment. 
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Segment 01: Configure Systems for Mission 
Copilot - MH-47E 



Segment 02: Before Takeoff (Base/Internal Load) 
Copilot - MH-47E 
















Segment 03: Takeoff [ANVIS] 
Copilot - MH-47E 
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Psychomotor Cognitive NVG Visual Kinesthetic Auditory 


Segment 04: Enroute Flight (ANVIS) 
Copilot • MH-47E 
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Psychomotor Cognitive NVQ Visual Kinesthetic Auditory 


Segment 08: NOE Flight [ANVISJ 
Copilot - MH-47E 
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Auditory 


Segment 09: NOE Flight [ANVIS/ASE] 
Copilot • MH-47E 












Auditory 


Segment 10: Approach (LZ) [ANVIS] 
Copilot ■ MH-47E 
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Segment 11: Landing (LZ/Internal Load) [ANVIS] 
Copilot - MH-47E 







Auditory 





















Segment 14: Approach [ANVIS] 
Copilot - MH-47E 
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NVG Visual Kinesthetic Auditory 


Segment 15: Landing [ANVIS] 
Copilot ■ MH-47E 
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APPENDIX N 


COMPARISON OF MH-47E AND CH-47D SEGMENT AND FUNCTION LISTS 


This appendix contains a list of MH-47E and CH-47D 
segments and functions that were compared. The MH-47E 
segments and functions are listed in the left column; the 
comparable CH-47D segments and functions are listed in the 
right column. Comparable functions are listed side by side. 
When no comparable function exists, the column is left blank. 
Functions added for the MH-47E are indicated by an asterisk. 



MH-47E 

CH-47D 

DEPARTURE (BASE) 

1-Configure Systems for Mission 
‘Load Mission Plan 
‘Align Navigation Systems 
‘Check Avionics System 
‘Check Map Display System (Pilot) 

‘Check Map Display System (Copilot) 

‘Configure Right Director 
‘Configure Navigation Radios 
‘Set up Communication Radios 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Program Transponder 
•Boreslght FLIR 

Monitor Flight Controls 

Monitor External Visual Field [NVQ] (Pilot) 

DEPARTURE (ASSEMBLY AREA) 

2-Before Takeoff (Baee/lntsrnal Load) 

3~Before Takeoff (Assembly Are.) [NVG] 

Monitor Flight Controls 

Perform Before Taxi Check 

Monitor Flight Controls 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Pitot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 

Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pilot) (Coordination) 

Perform Cockpit Communication (Pilot) 

Perform Before Taxi Check 

Perform Taxi (NVQ] 

Perform Taxi 

Perform Taxiing Check 

Perform Before Hover Check 

Perform Hover Check (NVG] 

Land Alrcreft INVG] 

Load Aircraft (internal) 

Perform Taxiing Check 

Program Doppler 

Program Transponder 

Perform Before Takeoff Check 

Program Transponder 

Perform Before Takeoff Check 

Perform External Communication (Receive Coordination) 

Perform External Communication (Transmit Code) 

Monitor External Visual Field (NVG) (Pilot) 

Monitor External Visual Field (NVG) (Copilot) 

Monitor External Visual Field (NVG] (Pilot) 

Monitor External Visual Field (NVG] (Copilot) 

3~Takeoff (ANVIS) 

4-Takeoff (NVG] 

Establish Hover (NVG] 

Monitor External Visuel Flak! (NVG] (Pilot) 

Monitor External Visual Field [NVG] (Copilot) 

Establish Hover (NVG] 

Monitor External visual Field (NVG) (Pilot) 

Check External Soane (NVG] (Copilot) 

Perform Hover (NVG) 

Establish Clin* (NVG] 

Perform Haver 

Establish Climb (NVG] 

Adjust Climb Parameters (NVG] 

Adjust Climb Pa/ametwe (NVG] 

Check Cl mb Parameters 

Check Climb Parameters 

Establish Level of Flight (NVG) 

Establish Level of FKgm (NVG] 

Adjust Level of Flight Parameters (NVG] 

Adjust Level of Flight Parameters (NVG) 

Check Laval of Flight Parameters 

Check Level of Flight Parameters 

Check Fuel Consumption Parameters 

Check Aircraft Systems (Plot) 

Check Aircraft SystemsCopilot) 

Monitor Threat (Pitot) 

Monitor Throat (Pilot) 

Monitor Threat (Copilot) 

Monitor Threat (Copilot) 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pint) (Normal) 

Perform Cockpit Communication (Pitot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 

Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pilot) (Coordination) 

Perform Cockpit Communication (Pitot) 


"Function added lor UH-47E 
















MH-47E 


CH-47D 


7- Rendezvous [ANVIS] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Perform External Communication (Frequency Change) 

•Perform Rendezvous Check 
•Perform IFF Procedures 
•Perform Rendezvous [NVQ] 

•Perform Aerial Refueling [NVQ] 

•Depart Rendezvous [NVQ] 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 

Perform Cockpit Communication (Pilot) (Coordination) 

•Monitor FLIR Image (Pilot) 

•Monitor FUR image (Copilot) 

Adjust Level of Flight Parameters [NVQ] 

Check Flight Parameters 

Monitor External Visual Field [NVQ] (Pilot) 

••FARP OPERATIONS 

36-FARP Procedures [NVQ] 

Perform Taxi [NVQ] 

Refuel Aircraft 

Perform Before Taxi Check (FARP) 

Perform Taxi [NVQ] 

Monitor Flight Control 

Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 
Perform Cockpit Communication (Copilot) 

Pedorm Cockpit Communication (Pilot) 

Monitor External Visual Field [NVQ] (Pilot) 

Check External Scene [NVQ] (Copilot) 

ENROUTE (RENDEZVOUS-LZ) ENROUTE (PZ-LZ) 

8- WOE Flight [ANVIS] 23-NOE Flight [NVQ] 

Adjust Flight Parameter* [NVQ] Adjust Flight Parameters [NVQ] 

Check Flight Parameters Check Flight Parameter# 

•Adjust Map Display (Copilot) 

Perform Navigation [NVQ] Perform Navigation [NVQ] 

•Perform Navigation (RADAR) 

Monitor Threat (Pilot) Monitor Threat (Pilot) 

Monitor Threat (Copilot) Monitor Threat (Copilot) 

Check Aircraft System* (Copilot) 

Check Aircraft Systems (Pitot) 

Compute Fuel Burn Rate 

Perform Cockpit Communication (Copaot) (Normal) Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pilot) (Normal) Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pilot) (Coordtoaton) Perform Cockpit Communication (Pitot) 

Monitor External Visual Raid (Mot) [NVQ] _ Monitor External Visual Field 1NVG1 (Pilot) 

•Function added for MH-47E 

-The segments for Approach, Landing. Before Takeoff (FARP). end Takeoff (FARP) ere required before end after FARP 
operations. 


N-4 







MH-47E 


CH-47D 


ENROUTE (RENDEZVOUS-LZ) [Continued] 

9—NOE Flight [ANVIS/ASE] 

Adjust Flight Parameters [NVQ] 

Check Flight Parameters 
‘Adjust Map Display (Copilot) 

Perform Navigation [NVQ] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

•Monitor RADAR Image (Copilot) 

Respond to Threat [NVQ] 

‘Update Navigation (FUR) 

‘Perform External Communication (ATHS) 


Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Monitor External Visual Field [NVQ] (Pilot) 

10-Approach (LZ) [ANVIS] 

Perform Before Landing Check (LZ) 

Establish Approach [NVQ] 

Adjust Approach Parameters [NVQ] 

Check Approach Parameters 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Monitor Threat (Pilot) 

Monitor Threat (Copilot) 


Monitor External Visual Field [NVQ] (Pilot) 

Monitor External Visual Field (NVG) (Copilot) 

Perform External Communication (Transmit Code) 

11-Landing (LZ Internal Load) {ANVIS] 

Establish Hover [NVQ] 

Perform Hover [NVQ] 

Land Aircraft [NVQ] 

Unload Aircraft (Internal) 

Parform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Parform Cockpit Communication (Pilot) (Coordination) 
Monitor Extamal Visual Flald NVQ] (Pilot) 

Monitor External Visual Field [NVQ] (Copilot) 

Monitor Flight Controla 


ENROUTE (PZ-LZ) [Continued] 

25—NOE Flight (Threat) [NVG] 
Adjust Flight Parameters [NVG] 
Check Flight Parameters 

Perform Navigation [NVQ] 
Monitor Threat (Riot) 

Monitor Threat (Copilot) 


Check Aircraft Systems (Copilot) 

Chack Aircraft Systems (Riot) 

Compute Fuel Bum Rate 

Perform External Communication (Threat) 

Respond to Threat [NVQ] 

Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 
Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pitot) 

Monitor External Visual Field [NVQ] (Pilot) 

31- Approach (LZ) [NVG] 

Perform Before Landing Check (LZ) 

Establish Approach [NVQ] 

Adjust Approach Parameters [NVQ] 

Check Approach Parameters 
Perform Cockpit Communication (Copilot) (Normal) 
Parform Cockpit Communication (Pilot) (Normal) 
Perform Cockpit Communication (Copilot) 

Parform Cockpit Communication (Pilot) 

Monitor Threat (Riot) 

Monitor Threat (Copilot) 

Check Aircraft Systems (Copilot) 

Check Aircraft Systems (Riot) 

Monitor External Visual Field [NVQ] (Pilot) 

Check External Scent [NVG] (Copilot) 

Perform External Communication (Transmit Code) 

32- Lendtng (LZ Internal Load) [NVQ] 

Establish Hover [NVQ] 

Perform Hover [NVG] 

Land Aircraft [NVG] 

Unload Aircraft (Internal) 

Parform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pitot) (Normal) 
Parform Cockpit Communication (Copitot) 

Parform Cockpit Communication (Pitot) 

Monitor External Visual Field [NVG] (Pitot) 

Check External Scene (NVG) (Copitot) 

Monitor Flight Controle 


H~ S 


•Function added tor MH-47E 







MH-47E 

CH-47D 

ENROUTE (LZ-RENDEZVOUS) 

12- Before Takeoff (LZ) 

Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Perform Before Takeoff Check (LZ) 

Update Navigation (LZ) 

Monitor External Visual Field (Pilot) [NVG] 

Monitor Flight Controls 

3-Takeoff [ANVIS] 

Establish Hover (NVG] 

Monitor External Visual Field (NVG] (Pilot) 

Perform Hover (NVG] 

Establish Climb (NVG] 

Monitor External Visual Reid [NVG] (Copilot) 

Adjust Climb Parameters (NVG] 

Check Climb Parameters 

Establish Level of Flight [NVG] 

Adjust Level of Flight Parameters [NVG] 

Check Level of Right Parameters 

Perform Cockpit Communication (Copilot) (Normal) 
Pedorm Cockpit Communication (Pitot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

13- NOE Flight (Route Change) [ANVIS] 

Adjust Flight Parameters [NVG] 

Check Flight Parameters 
•Adjust Map Display (Copilot) 

Penorm Navigation (NVG] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Mission Change 

Update Navigation (Mission Change) 

Perform Cockpit Communication (CopHot) (Normal) 
Perform Cockpit Communication (P*oi) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
Monitor Externa! Visual Field [NVG) {Pilot! 

ENROUTE (LZ-PZ or '(LZ-FARP) 

38-Bsfore Takeoff (LZ) 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pilot) 

Perform Before Takeoff Check 

Update Doppler (PZ) 

Monitor External Visual Field (Pilot) 

Monitor Right Controls 

4-Takeoff [NVG] 

Establish Hover [NVG] 

Perform Hover 

Establish Climb (NVG] 

Adjust Climb Parameters (NVG) 

Check Climb Parameters 

Establish Level of Flight [NVG] 

Adjust Level of Flight Parameters (NVG) 

Check Level of Right Parameters 

Check Fuel Consumption Parameters 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pitot) (Normal) 

Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pilot) 

Check Aircraft Systems (Pilot) 

Check Aircraft Systems (Copilot) 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Monitor External Visual Reid (NVG) (Pitot) 

Check External Scene [NVG] (Copilot) 

27—NOE Flight (Mleslon Change) [NVG] 

Adjust Flight Parameters [NVG] 

Check Flight Parameters 

Perform Navigation [NVG] 

Monitor Threat (Pilot) 

Monitor Threat (CopMot) 

Check Aircraft Systems (Copilot) 

Check Aircraft Systems (Pitot) 

Compute Fust Bum Rate 

Mission Change 

Update Doppler (Mission Change) 

Perform Cockpit Communicatior. (Copilot) (Norms)) 

Perform Cockpit Communication (Ptot) (Norma)) 

Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pitot) 

Monitor Externa) Visual Field [NVG] (Pitot) 


function added (or MH-47E 





MH-47E 


CH-47D 


ENROUTE (LZ-RENDEZVOUS) [Continued] 

7--Rendezvous [ANVIS] 

Monitor Threat (Pilot) 

Monitor Threat (Copilot) 

Perform External Communication (Frequency Change) 
•Perform Rendezvous Check 
•Perform Rendezvous [NVQ] 

‘Perform IFF Procedures 
•Perform Aerial Refueling [NVQ] 

•Depart Rendezvous [NVQ) 

Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Pilot) (Coordination) 
•Monitor FUR Image (Rot) 

•Monitor FUR Image (Copilot) 

Adjust Level of Flight Parameters [NVQ] 

Check Flight Parameters 

Monitor External Visual Field [NVQ] (Pilot) 


ENROUTE (RENDEZVOUS-BASE) 

6~Contour Flight (Update) [ANVIS] 
Adjust Flight Parameter* (NVG] 

Check Flight Paramaters 
•Adjust Map Display (Copilot) 

Perform Navigation (NVQ) 

Monitor Threat (Pitot) 

Monitor Thraat (Copilot) 

•Monitor RADAR Image (Pitot) 

•Monitor FUR Image (Rot) 

•Update Navigation (FUR) 

•Update Navigation (NRP) 


•*FARP OPERATIONS 

36-FARP Procedures [NVG] 

Perform Taxi [NVQ] 

Refuat Aircraft 

Perform Before Tex) Check (FARP) 

Perform Taxi [NVQ] 

Monitor Flight Control 

Perform Cockpit Communication (Copilot) (Normal) 
Parform Cockpit Communication (Pitot) (Normal) 
Parform Cockpit Communication (Copilot) 

Parform Codtplt Communication (Pilot) 

Monitor External Visual Flak) (Pilot) [NVQ] 

Check External Scan* (NVQ] (Copilot) 

ENROUTE (AA-PZ) 

6-Contour Flight (NVQ) 

Adjust Fight Parameters (NVG) 

Check Flight Paramaters 

Perform Navigstton (NVQ] 

Monitor 'Threat (Wot) 

Monitor Threat (Copilot) 


Check Aircraft Systems (Copilot) 

Check Aircraft Syettm* (Pitot) 

Compute Fuel Bum Rate 
Update Doppler (Landmark) (NVQ) 

Updata Doppler (Stored Destination) [NVG] 

Perform Cockpit Communication (Copilot) (Normal) Perform Cockpit Communication (Copilot) (Normal) 

Parform Cockpit Communication (Pitot) (Normal) Perform Cockpit Communication (Plot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) Perform Cockpit Communication (Copvtot) 

Parform Cockpit Communication (Pilot) (Coordination) Parform Cockpit Communication (Rot) 

Parform External Communication (Tranem'i Cods) Parform External Communication (Transmit Code) 

Monitor External Visual Field (NVQ1 (Pitot) Monitor External Visual Fitid (NVOHPioO 

•Function added for MK-47E 

"The segment* for Approach, Landtog. Before Takeod (FARP). «vd Takeoff (FARP) ere required before and after FARP 
operations. 
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MH-47E 

CH-47D 

ENROUTE (RENDEZVOUS-BASE) [Continued] 

14- Approach [ANVIS] 

Perform External Communication (Frequency Change) 
Perform Before Landing Check 

Establish Approach [NVG] 

Adjust Approach Parameters [NVQ] 

Check Approach Parameters 

Monitor External Visual Field [NVG] (Copitot) 

•Monitor FUR Image (Copilot) 

Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Riot) (Coordination) 

Perform External Cortxnuntaatkjn (Transmit Code) 

Monitor Three* (Pied)' 

Monitor Threat (CopttoJ) 

Monitor External VisuA Field (Pilot) [NVG] 

15- Lendlng [ANVIS] 

Establish Hover [NVG] 

Perform Hover (NVG) 

Monitor External Visual Field [NVG] (Copilot) 

Land Aircraft (NVG) 

Perform After Landing Check 

Perform External Communication (Receive Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 
Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) (Coordination) 
Perform Cockpit Communication (Riot) (Coordination) 
Monitor External Visual Field (Riot) |NVG) 

ENROUTE (AA-PZ) [Continued] 

13- Approach [NVG] 

Perform External ComrowvcaAoo (Frequency Change) 
Perform Before Landing Check 

Establish Approach [NVG] 

Adjust Approach Parameters [NVG] 

Check Approach Parameters 

Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Pilot) (Normal) 

Perform Cockpit Communication (Copilot) 

Perform Cockpit Communication (Pilot) 

Check Aircraft Systems (Copilot) 

Check Aircraft Systems (Riot) 

Perform Extern a) Communication (Transmit Code) 

Monitor Threat (Rtot) 

Monitor Threat (Copilot) 

Monitor External Visual Field (NVG) (Pilot) 

Check External Scene [NVG] (Copilot) 

14- Landlng [NVG] 

Establish Hover [NVG] 

Perform Hover (NVG) 

Check External Scene [NVG] (Copilot) 

Lend Aircraft [NVGJ 

Perform After Lending Check 

Perform External Communication (Recelva Coordination) 
Perform Cockpit Communication (Copilot) (Normal) 

Perform Cockpit Communication (Riot) ((Normal) 

Perform Cockpit Communication (Copilot) 

Parform Cockpit Communication (Riot) 

Monitor Externa) Visual Field (Mot) [NVG1 


•Function added for MH-47E 







